Tyrosine phosphorylation and Syk activation are involved in thrombin-induced aggregation of epinephrine-potentiated platelets.
Thrombin and epinephrine in combination exert synergistic effects on platelet activation. On the other hand, tyrosine phosphorylation and activation of tyrosine kinases including Syk have been shown to play a critical role in the induction of platelet responses to thrombin stimulation. This study investigated the role of tyrosine phosphorylation and Syk activation in the synergistic mechanisms between thrombin and epinephrine. Although epinephrine alone (4 microM) slightly induced protein-tyrosine phosphorylation and Syk activation, the presence of epinephrine caused a shift to the left in the dose-dependence of thrombin (0.01-0.5 U/ml)-induced tyrosine phosphorylation and Syk activation, as well as platelet aggregation. Phenoxybenzamine, an alpha-adrenoceptor antagonist, canceled this potentiation by epinephrine. Since platelets dominantly express alpha 2-adrenoceptor, this result indicates that epinephrine acts through the occupancy of alpha 2-adrenoceptor. Furthermore, pretreatment with a tyrosine kinase inhibitor, genistein, or a cAMP-elevating agent, prostacyclin (PGI2), significantly reduced these synergistic effects of epinephrine. Taken together, our results suggested that the potentiation by epinephrine may be mediated via enhancement of tyrosine phosphorylation and Syk activation, in part through a decrease of intracellular cAMP levels.